Despite the extreme events impact on various climate events frequency and intensity in many developing countries, there has been dearth information on daily climate trends and climatic extremes. This study comes to characterize the climate type and its evolution in Morocco, specially the two regions Beni Mellal-Khenifra and Darâa-Tafilalt. RClimdex software has been used to calculate pluvio-thermal and ombro-thermic indices in the studied stations to reveal climate type in the two regions, their evolutions, and the daily extreme temperatures and precipitations. A cartographic representation has been done for the calculated indices and climatic trends in the stations from 1970 to 2016. As results, the temperature trend for hot day's number shows a significant increase, while the cold night's numbers, warm sequences, and precipitation are gradually decreases especially at Khouribga and Midelt. These observed modifications influence negatively the annual rainfall total in the year, the consecutive wet days, the maximums rainy days, and the increase of consecutively dry days. As a conclusion, the Martonne aridity and ombro-thermic indices, show that the temperatures and precipitations evolutions do not induce a change in the climate type for the studied regions.
Introduction
Climate changes can be defined as the Earth or regional global climate negative variations. These changes may be due to intrinsic processes in the Earth, to external influences, or more recently, to human activities [1] . Current climate changes are not considered as an ordinary change due to its magnitude and speed [2] .
Since the second Intergovernmental Panel on Climate Change report [3] has highlighted the lack of information on climate trends and variability, and daily climate extremes [4] , a number of literature studies of these changes have emerged, both for specific countries [5] [6] [7] [8] [9] , then synthesize this information between regions and globally [10] [11] [12] . These studies tended to focus on areas where the daily meteorological observations required for these analyze were already well spaced, controlled and archived [10] .
In Africa, numerous regional and national studies on recent trends and variability of the monthly climate synthetize that Africa has undergone in the last 50 years, one of the largest variations in rainfall observed, and noticeable disturbance of different climatic parameters [13] [14] [15] [16] [17] .
In Morocco, the quantification of climate change has become a major issue in terms of the dependence of agricultural production and the local economy on water availability. Any change in the frequency or severity of extreme weather and climate events could have a significant impact on nature and society [18] .
This research article aims to study the evolution of the observed climate change trends in the two regions Beni Mellal-Khenifra and Darâa-Tafilalet through climatic indices calculated on the basis of observations from the Regional Directorate of Meteorology of Beni Mellal (RDM) and climatological stations.
Materials and Methods

Study Area
Two administrative regions are attached to RDM, Beni Mellal-Khenifra region that is composed by four large natural groups: the mountain ranges, the piedmont or the Dir, the plateau of the Phosphates of Khouribga, and the Tadla Plain [19] . Darâa-Tafilalt region formed by two large watersheds Darâa and Ziz-Rheris [20] (Figure 1) . Administratively, Beni Mellal-Khenifra region is constitute of five provinces (Azilal, Beni Mellal, Fquih Ben Salah, Khenifra and Khouribga), and 135 communes including 16 municipalities and 119 rural communes, while the Darâa-Tafilalt region is formed by five provinces (Errachidia, Midelt, Tinghir, Ouarzazate and Zagora), and 125 municipalities (16 in urban and 109 in rural areas).
Data
The calculated indices in this research article have been done on the basis of daily temperatures observations (maximum and minimum), and precipitations measurement of 5 stations in the study area. These data were measured over a 
Martonne Aridity Index
Aridity index is a number indicating how much more precipitation could be lost by evapotranspirtion if it were available than is actually lost at a givenlocation.
The climate type characterization in Beni Mellal-Khenifra and Darâa-Tafilalt regions has been done using the Martonne aridity index, described as the annual precipitation height (P) and the average annual temperature (T) ratio.
( )
With:
P: Annual rainfall height (in mm) T: Annual temperature average (in ˚C) [9] De Martonne's Index of Aridity has the obvious advantage of showing the transition from one area to another, but it may logically be attacked because of its empirical nature. Nevertheless, it serves as a useful discreet tool in illustrating the slow transition between arid, semiarid, and humid environments.
This index reflects the climatic conditions using the low average annual rainfall and the strong deficit comparison with temperature. The high value of this index due to high rainfall and/or low temperatures led to a wet climate, and the opposite to dry climate as summarized in Table 2 .
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In order to characterize the types of climate as well as their evolution, the Martonne aridity index was calculated in the observation period for each meteorological station as well as on two different periods 1970-1990, 1991-2010 and a summary period from 1970-2016.
Ombro-Thermic Index
The climate change at the inter-monthly scale characterization has been done using ombro-thermic index, that aims to distinct between dry and wet months that are not easily identifiable, or at least more or less similar.
Wet climate: I o > 0 Dry climate: I o < 0
RClimdex Indices
The used data quality in this work has been controlled by the Rclimdex software to identify any recording errors that may exist on daily data and influence the characterization results. This processing is based on checking and eliminating values that have anomalies, such as:
• It is not possible to have more than 365 or 366 daily observations per year;
• The month of February must not have more than 28 or 29 observations whatever the year considered; • The missing data is replaced by -99.9 before controlling the data quality;
• The rain must be between 0 and 200 mm;
• The maximum temperature must be higher than the minimum temperature. Based on verified data, the thermal evolution analysis in the Darâa-Tafilalt and Beni-Mellal Khénifra regions has been done using a set of climate indices, calculated annually through RClimdex software for the five stations. These indices allow easy comparison of general climate trends between different regions and climatic zones [21] . A total of 27 indices are proposed to detect climate change in any study area [22] [23] [24] [21] . In our study case, we employed only 18 precipitation and temperature indices shown in Table 3 and Table 4 . These indices are considered the most representative in climate change trends.
Results and Discussion
Ombro-Thermic Index
A semi-arid climate characterized both Beni-Mellal and Khouribga stations. The two stations located near the Middle Atlas benefit from the generated rain that are coming from Atlantic disturbances by reliefs. The hyper-aridity climate in Errachidia and Ouarzazate stations is mainly due to the location downstream of the Atlas, which constitutes a barrier to the oceanic influence of the Atlantic. Midelt is characterized by an arid desert climate caused by geographical position in Middle Atlas downstream, which are preventing the influence of classical disturbances from the Atlantic.
The Martonne aridity index I (equation (3)) results for the 3 periods showed that there are no changes in climate type for 5 studied stations (Table 5) .
To characterize the Ombro-thermic index evolution, four periods (1970-1979, 1980-1989, 1990-1999 and 2000-2016) are used as indicator of general climate trend in the study area.
The ombro-thermal index calculation results (Table 6) showed that the wet period is characterized by six months in Khouribga station and seven months for Beni Mellal station on the totality of the studied period (Table 7) .
On the other hand, Table 8 and Table 9 showed that the Errachidia and Ouarzazate stations climates during all the year are dry. Concerning, Midelt station climate (Table 10) is characterized by a short wet period (2 to 3 months) and a long dry period (9 to 10 months). 
Indices Cartographies
General Trend of Temperature Indices
The observed indices of climate change are calculated from daily precipitation data and temperatures (maximum and minimum) in Khouribga, Beni-Mellal, Midelt, Errachidia and Ouarzazate stations. The data period used are summarized in Table 11 . We are taking for example the observed trends evolution in Beni Mellal station such as illustrated in Figure 3 
Conclusions
The objective of this work is to provide a summary of extreme and average cli- 
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In general, the different evolutions of the temperatures and precipitations did not induce a change of the type of climate in the studied regions.
